The effects of benzodiazepines on urotensin II-stimulated norepinephrine release from rat cerebrocortical slices.
Urotensin II (UII) and its receptor (UT) are implicated in mood disorders, such as stress and anxiety, and this may result, at least in part, from increased norepinephrine release from the cerebral cortex. Benzodiazepines have been widely used as hypnotics and anxiolytics, producing a decrease in cerebrocortical norepinephrine release. We hypothesized that there was some interaction between benzodiazepines and the UII system in the cerebral cortex. In the present study, we have examined the effects of benzodiazepines on UII-increased norepinephrine release from rat cerebrocortical slices and intracellular Ca(2+) concentrations ([Ca(2+)]i) in HEK293 cells expressing rat UT receptor (HEK293-rUT cells). Midazolam, diazepam and flunitrazepam concentration-dependently inhibited UII-evoked norepinephrine release but did not affect [Ca(2+)]i. The IC(50) of midazolam for inhibition of UII-evoked norepinephrine release (0.32 microM, P < 0.01) was significantly lower than that of diazepam (187 microM) or flunitrazepam (40 microM). The inhibitory effects of midazolam on UII-evoked norepinephrine release were significantly attenuated by flumazenil, a benzodiazepine site antagonist. The present study suggests that midazolam, at clinically relevant concentration, significantly inhibited UII-evoked norepinephrine release. This inhibitory effect may be partially mediated via central benzodiazepine receptors.